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<7I) We, Bosch-Siemens Hausgeratb 
GmbH, a Gemaa Company, of 8 Pnomer- 
strass^ 8000 Munidi % Germany, do hereby 
dedaie fbe invmtion, for whidi we pray 
that a patent may be granted to us, and 
the method by ^ch it is to be peifonned, 
to be particulaiiy destaibed in and the 
f (blowing statement : — 
The invention rdates to a method of 
washing crockery in a dish washing machine. 

lo: a known method, washing liquid is 
fed to and removed from a washing con- 
tamer in the macWne during preliminary 
rinsing, wa^iing, hitennediate rinsing and 
final rinsing cycles of a progranune, is. if 
required, heat&d by a heating device and is 
sprayed onto the crockery by means of a 
spray device. 
In this known method, a single quantity 
20 of liquid is introduced into the washing con- 
tainer of the di^ washing machine at the 
commencement of the washing cycle, and is 
at the same time heated by the heating 
device and grayed onto the crockery by the 
25 spray device, no further liquid being intro- 
duced into the container during this c)[de. 
However, in addition to the high initial 
mtake of liquid, the disadvantages of this 
method indude the consumption of a sub- 
30 stantial amount of energy which is required 
for heating this single quantity of liquid. 
The costs of rinsing are also high. 

A feature of the invention is to avoid 
the disadvantages of this known method and 
35 to provide, in a simple manner, an inexpen- 
sive method of washing crockery with a 
satis&ctory washing result 

In accordance with the presort invwition, 
a method of washing crockery m a dish- 
40 washing machine comprises subjecting the 
crockery to a prdiminary rinsing cyde 
during which washing liquid is fed to a 
washing container, is sprayed through a 
spray device onto the crockery and is 
removed from the washing conlamer, a 
washing cyde hSLV'mg a first ^ase during 
whidi a first quantity of wadiing liquid is 
introduced mto the wadung container, is 
heated by a heating device and is grayed 
tmto the crodcery at a first pressure, and a 



second phase conunendng after the liquid 
has readied a predetermined temperature, 
during which second ^lase cold water is 
added to the first quantity of wa^iing liquid 
to provide a sec^ quantity of washing 
liqmd, said second quantity of washing 
liquid, said second quantity of washmg liquid 
th^ bemg sprayed onto the crockCTy at a 
second pressure higher than the first untE 
the end of the washii^ ^le and behig 
rranoved from the washing contamer. and 
intermediate and final rinsing cydes dimng 
esodti of whidi wa^iing liquid is fed to tiie 
washing container, sprayed onto the crock- 
ery and rmoved from the container. 

This method is advantageoeus m that by 
comparison with the known metiiod pre- 
viously mentioned a smaH amount of eneigy 
is reqmred, during the first phase ctf m 
washing cyde, for heating the small quan- 
tity <^ liquid, this quantity being adequate 
for softenmg tiie food re^dues adhedi^ to 
the crockery. Furthermore, the first, low 
spray pressure reduces the noise as wm- 
pared witii that produced by the di^ wash- 
ing machine using the known m^od. The 
spmy pressure of the washmg liquid, 
increased duimg the second phase, fully 
removes the softened food residues from the 
crodkety. The feeding of cold water during 
tibie second phase r^uces the temperature 
of the washing liquid and protects the 
decoration on the crockery as m31 as reduc- 
ing the corrosion of glass parts. 

Advantageously, the ratio of the quantity 
of washmg liquid in tiie washing container 
during the first phase to that during the 
second phase is approxunately 1:2. 

PreferaUy, a wa^g agent is added to 
the washing liquid during the first phase ci 
the washing cyde, and in order to reduce the 
washing costs and tiie detrimaital effects 
upon the environment, the quantity of 
washing ^nt whidi is added is determined 
by the quantity of liquid in the washing 
container during the first phase of tiie wash- 
ing cyde. 

An advantageous develoi»nent of the 
metiiod resides in the fact tiiat the spray 
pressure diffing the majority of the first 100 
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phase of the washii^ qrde and the fiist 
quantity liquid are at least as and 
as great ieq>ectively, as the spray pressure 
and quantity of liquid in the washing oonr 
5 tainer during the majority of the final rinsii^ 
cyde, while the spray pressure during the 
majority of ^ second jmase of the w aShing 
cyde and the second quantity of liquid are 
approximately as high and as greats respeo- 

10 tively, as the spray pressure and quantity 
of liquid in the washing container during 
the majority of the preSminary rinsing cyde. 
This is advantageous in that, in the final 
rinsmg cyde, a smaH quantity of liquid, 

15 cone^nding in volume to said first quan- 
tity, to ^di a final rinsing ag^t is added 
and said first spray pressure are sufficient 
On the other hand in the preliminary rinsing 
cyde, a larg^ quantity of liquid, correspond- 

20 ing in volume to said second quantity and 
said second spray pressure are required in 
order to detach the greatest possftle portion 
of tiie food residues adhering to the crock- 
^ at the comm^cement of the dish-wa^- 

25 ing programme. . 

Conveniently, the waddng liquid used in 
the intermediate rinsing cycle of the |h:o- 
gramme is sprayed onto the crockery at said 
first jpressure. This low spray pressure is 

30 sufficient to rraxove the residues, adhering 
to the arockery, of the alkaline washing 
liquid used during the washing cyde of the 
programme. 
The invention will be described further, 

35 by way of exaniple. with reference to the 
accompanying simplified graphs in wMch 
the temperature T of crockery in a dish 
washing machine in degrees Cdsius, the 
quantity V in litres of liquid contained in a 

40 washing container of a dish washing 
machine, and the spray pressure p of the 
wa^g liquid m bars, respectively, are 
plotted against the duradoa t, Ixk minutes* 
of a progranmie. 

45 The m^od of washing crockery in a 
dish washing machine is subdivided, during 
a programme, into a preliminary rinsing 
cycle A, a washing cycle B, an intermediate 
rinsmg cycle C, a final rinsing cyde D, and 

50 a drying cycle E. The washing cycle B of 
the programme is subdivided into a first 
phase ^1 and a second phase b2. The dura- 
tion of a progranmie is ^ppcoximatdy 58 
minutes. 

55 At the commencement of the preliminary 
rinsing cycle A of the progranime, 10 litres 
of cold water are introduced into a wadiing 
container of tiie di^ washing machine 
from a mains, water supply, A circulating 

60 pump, which feeds the liquid with increasing 
pressure to a device for spraying the crocks 
to be washed, is switched on at the cam- 
mencem^t of the filHtig operation. A 
relatively high pressure of 0.4 bar is 

65 attained at the end of the filling operation. 



The crockery is sprayed with washing liquid 
at this pressure for 2 minutes during which 
tune the washing liquid rmoves food 
-reffldues loosdy aHiiftring to the crodo^. 
Tte washing liquid containing diese food 70 
reddues is drawn from the washmg con- 
tainer at the end of tiie rinsmg ^le. 

During the first phase bl of the wakhing 
ode B of the programme, 5 litres of liquid 
ate introduced into the washing container 75 
of the dish washing madihie and are drcu- 
lated by the pump. At the end of dus 
fining operation, die washing liquid attains 
a pressure of 0.2 bar whidi is retained for 
the rest of the bl. The rdadvdy low 80 
pressure of the washing liquid sprayed onto 
the crodceiy in con^arison with the pressure 
adueved during the prdiminary rinsing 
cyde A is obtained in a simple manner by 
constructing and arranging the circulating 85 
pump sudi that it draws in an increased 
amount of air when the liquid in the wash- . 
ii^ container is at a reduced levd compared 
with its level in the prdiminary nnsing 
cyde A of the programme, Alternativdy, 90 
however, the spray pressure may be reduced 
by regulating me drive motor of the circulat- 
ing pump, or by actuating a throttle between 
the circulating pump and the spray device, 
or by forming a by-pass betsveen the pump 95 
and the washing container. During the phase 
bl, the washing liquid is heated to a tem- 
perature of 55 °C by means of a heating 
device, and, while the liquid is bdng heated 
up, a washing agent is added (point b3 on 100 
the temperature graph), the wetting power 
of the washing lic[uid and the dkt absorbing 
capacity of the hquid with respect to food 
residues thus being increased. The quantity 
of the washing agent is matched to the 105 
quantity of liquid used in the first phase bl 
of the washing cyde B of the programme, 
i.e. the quantity of washing agent required 
in known dish washing madines for 10 
litres of washing liquid can be reduced to HO 
half with 5 litres of liquid 

Shorljy after a temperature of 55^C has 
been attained, the washing machine enters 
the second phase bl of the washing cyde B 
of the programme and the quantity of wash- 115 
ing liquid is inaeased to 10 litres by intro- 
ducmg 5 litres of fresh cold water. The ratio 
of the quantity of washing liquid used in 
the first phase bl to the quantity of 
washing liquid used in the second phase 120 
^2 is 1:2. The intake of the u«d water 
reduces the overall temperature of the 
liquid^ and thus also the temperature of 
the crock^y, to 50**Q this temperature 
being substantially maintained until the end 125 
of th© programme cyde B owing to the fact 
that me heating device is inoperative 
throu^out the second phase bl. The food 
residues stiH adhering to the crod^ety are 
completdy d^ched by spraying the erode- 130 
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ery mfh the inoreased vdume of liquid, 
at an inoreased pressure of 0.4 bar. The 
quantity of liquid within the washing oan- 
tainer and the spray pressure in the second 

S phase 62 of the washing cyde B <tf the 
programme are equal to those in the pre- 
liminary rinsing cyde A of Ae programme^ 
The programme cycle B is terminated by 
draining the wasMi^ liquid carrying the 

10 food residues from the wa^ung contains 
of the dish wa^ix^ madune. The duration 
i3i the first phase bl is 16 mmutes. and 
the duration of the seomd j^ase 62 is 4 
minutes. 

15 During the intermediate linsii^ cyde C of 
the programme^ 10 litres of fresh cold water 
are introduced into the wa^iing container, 
and are sprayed onto the crockery at a 
pressure of 0.4 bar. The spray pressure of 

20 the washing liquid can be reduced (brdcen 
line in pressure graph) by suitable measures 
during tiie intermediate rinsing cycle C, in 
order to reduce the noise caused by rinang, 
since no more food residues have to be 

25 carried away by the washing liquid. Owing 
to the inflow of cold water and to the fact 
that the heating device is switched off, the 
temperature of the crockery drops to SS^'C 
The intermediate rinsmg cyde C is con- 

30 eluded by pumping the washing liquid out 
of the wadmig container of the dish washing 
madiine. 

The final rinsing cycle D of the pro- 
gramme commences with the introduction 

35 of 5 litres of fresh cold water into the 
washing container of tiie dish washing 
machine. The liquid is sprayed onto the 
crockery at a pressure of 0.2 bar. The quan- 
tity of liquid, and the spray pressure, used 

40 in the final rinang cyde D are equal to 
those used in the first phase b\ of the 
washing cyde B of the programme. The 
washing liquid is heated to eS^'C by the 
heating device which is switched on once 

45 the washing container is filled, the liquid 
reaching tlus temperature a few minutes 
before the ^d of the final rinsing cyde D 
of the programme. At the instant dh a fin^ 
rinsing agent is added to &e washing liquid 

50 to soften the washing liquid and so to 
prevent hardening constituents of the wash- 
ing liquid from being deposited on the 
washed ax)ckery. The final rinsmg cyde D 
of the programme is terminated by pumping 

55 the washing liquid out of the washing con- 
tainer of the dish washing machine. 

The drying cyde E of the programme 
now follows, during which the heating 
device remains switched on and maintains 

60 the crockery at a temperature of 68''C for 
the purpose of evaporating wadiing liquid 
which remains adhering to the washed 
crockery. The programme is terminated 



after 58 minutes by switching off the heatmg 
device. 65 
WHAT WE CLAIM IS:— 

1. A method of washing crockery in a 
dish-washing machine comprising subjecting 
the crockery to a ^diminary rinsing cyde 
durxE^ which wadUng liquid is fed to a 70 
washing container, is sprayed through a 
spray device onto tiie crockery and is re- 
moved from the washing container, a 
washing <^de having a first phase during 
whidi a first quantity of washing liquid is 75 
introduced into the wadiing container, is 
heated by a heatmg device and is sprayed 
onto the crockery at a first pressure, and a 
second phase comm^icm^ after the liquid 
has reached a pred^ermmed temperature; 80 
during which second ^ase odd wat^ is 
added to &e first quantity of washing liquid 

to provide a second quantity of wasmng 
liqmd, said second quantity of washing 
liquid tii^ being sprayed onto the crodcery 85 
at a secoitd pressure higher than the first 
untii the ^d of the washing cyde and bdng 
removed from tiie washmg contamer, and 
intmncdiate and final rinsing cydes during 
each of which washing liquid is fed to the 90 
washing container, sprayed onto the crock- 
ery and removed from the container. 

2. A method as daimed in dalm 1 in 
which, the ratio of the first quantity of wash- 
ing liquid in the washing container during 95 
the first phase to the second quantity of 
liquid in the container during tiie second 
phase is approximately 1 : 2. 

3. A method as claimed in claim 1 or 2, 
wherem the heating device is inoperative 100 
throughout the second phase of the washing 
cyde. 

4. A method as claimed in claim 1, 2 
or 3 in which a predetermined quantity of 
wasJbing agent is added to the washmg liquid 105 
during the first phase of the washing cyde. 

5. A method as daimed in claim 1, 2, 3 
or 4 wherein the spray pressure during tiie 
majority of tiie first phase of the waSiing 
cycle and tiie first quantity of liquid are at HO 
least as high and as great respectivdy, as 
the spray pressure and quantity of 'liquid 

in the washing container during tiie majority 
of the final rinsing cyde. 

6. A method as daimed in any preced- 115 
ing dalm, in which the spray pressure during 
the majority of the second phase of the 
washing cyde and the second quantity of 
liquid are approximately as high and as 
great, respectivdy, as the^spray pressure and 1^0 
quantity of li(^uid in the washing container 
during tiie majority of the preliimnary rins- 
ing cyde. 

7. A method as daimed in any preceding 
daim, in vMdi the washing liquid is 125 
sprayed onto the o^odcery at said first 
prasure in the int^mediate rinsing cyde. 
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8. A method of washing aodceiy uu a W. P. THOMPSON & GO^ 5 

dish wasfamg machine substaiiAiaBy as h^ean Coopers Building Qtmxh Street, 

particdariy desoibed wilh reference to the Liverpool. LI SAB. 

accompanying drawings. Chartered Fat^t Agents. 
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